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ABSTRACT : 

PURPOSE: To furnish an oxide buffer film 
being used preferably when various 
oxide ceramic thin films of a 
high-permittivity and ferroelectric 
material, a 

superconductor material and a nonlinear 
optical material, a magnetooptical 
material, an electrooptical material and an 
acoustooptical material being 
abundant in optical characteristics, and the 
like are formed on a silicon 

substrate, and an insulating film being used 
preferably for a capacitor of 

DRAM . 

CONSTITUTION: A bismuth silicate layer 3 is 

formed by supplying a gas 

containing a bismuth component onto the 

surface of a silicon substrate or 

silicon layers 1 and 2 of a silicon oxide or 

the like at an ambient temperature 

of 760 to 800°C. On the bismuth silicate 

layer 3 having a semiconductive 

property, a ferroelectric layer, an oxide 

optical material layer and an oxide 

superconductor layer are formed. The 

bismuth silicate layer of high 

permittivity is used as a capacitor of DRAM. 

A crystal structure of silicon of 
the ground layer and a perovskite structure 
of a ferroelectric and others 
formed on the surface are matched in a 
lattice with the crystal structure of 
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bismuth silicate and thus the bismuth 
silicate layer and the ferroelectric 
layer are to grow epitaxially. 
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S2 S 3 JHSffl^4ii:*«»4l,V\ JWJA*fi*6*« 

ffifclJSfctofc, ^«W1£ft LTY I G^/GGG, 

*S^7WK-C*4*^fc:l4, ^HWKIfiq^MUci Oft® 
BSB££t3-£. 2<XSPiS^±-^ t 7^h l J'y^tgflS 

iNbOs , ZnOS, PZT N PLZT. PT£lflU 
40 hZbtimtlW 

[0035] zcox i \zm&Ltz%Mmmz ztus. 

Mtto^tt®£&mzx.V?*isx>l'imZ-£hZb 

•i.Ttft. znmmit^mwmi&tititzft-? 

m&Zimti:<%WZ-£Z>ZbtfX'£. 3ISCSIS. 3fcx 
(W&X&Wmm Ltzm-Mzcn^M-tmi-X 

mm±izmti > . «ft^fis <^hwp*i^»« 

50 T*iOJBtr*I«]*««fi^-C*J«l-f6> , JCHsy-t, * 
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1 0 0 3 6 ] 0 1 Ott. RfcftSfiaWlsfcJfiVtf:^ a -t 

& , ft****?** a* h y */i/$&a-ca» ix±t&t 

v^^5*7V y#>S£*iJffl LfcEIB**?* 9 , >U 

7 ^^i«am?ft»:«^i;:JSffl-f !> i fc * . 

£ ^ttf^JT'ii . v- 'J 3 yg^ 1 ±KSB£ L fc^ffi^fc: 
J^T*-'f«t**-?.*13£#JSU y y£ 

ft#>£>3rl>Jf 1 9£flMlTU|>. ftfc, H«Wf^ r 2 
0 j ii v 3 -b 7 y y -v */UT-£> I. . *HM 
MTfflV^fiiK-fkiftiBfiaifrtL-CU, YBai Cu 
3 0? , Biz Sri Ca; Cu3 Oio, T 1 2 B a2 
Ca 2 Cus Oi«%ZiWflZbift?*&. 

[0037] i&ifcmmmimwcDmm&ffi&g. 
t>m h fix \ -> •& . LfrLKrfft). xmmmiz «t fuf . s 

9v^?*^vmmixmzti. &mmm 
[oo38] ±m i tzMmmtmrnt , v a -t 7 y y 
viftr t t-cs 1 . m 1 1 

gat LTMosff^^^LTfc 1 ). v-ysya 

$ 1 ut p »S/ y a y fcjflv \ 4 * yj£A(c J: 0 y -x 
*v*l3a*. fil!3tW)MOSflfitt:*iJt4y-MftlMI 

-?xm±.i,zm{mmtmikfr v-xw& 2 2 & ± 

£/ K U >f yTO 2 3 ixT US . z <nmm±.\,z 

flMt4*4»t**-?*l3M\ yy**8anrt4£fc 

(ciy^gfrftlTiK. fcfc. S+ft-f r l 1 j {±7 

< ->v vm-it> y o > i s i o 2 xhi . 

[ 0 0 3 9 ] ;co J: 5 tcffifiK LfciNWrasi'Ctt. fi£ 

«#:^^ ; 5rl.lffi^ieiS2 1 , 2 2, 2 SOTtffil**, 
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*13T'*&fc*^ i@f5^ft2 1 , 22. 2 3*<xt? 

[ 0 0 4 0 ] 4fc, ^r-f Kt"^-7A«{S, 

10 ^Sit**T*|i|i. ill 2(i, DRAM<0=* 

fiJSr^-f Drffiiat'S) S . y 3 1 1{ j P ^ y 3 

n ^£flUI 4 , 5 § tlT *) . -1i<r)&M 4 j>* 

BHb x y 3 y 1 2 4 $ iiT H *) s i co y- h St ft 

v y 3 yi 2 4 <o±ffi y v y 3 y & f'soig-fttwii 

ffc^&6^'-h«a&2 5;^£$ft-a^„ i<oy- 
20 h«a2 5li*RHlB»7-F«RK««S<l4. 

[0041 ] ffi^fetStfli 50±fflfc(i, v y 3 y*« 

±.lzjm. bhWifflkisVziy&ZftLXf&mZtLt: 
*^^-<Kf ^vXi|3^fM$^Ti3 9, $4. 
tc, z\<n*rA Kf^.vxl3±Wi:*°y yij ny^fcT) 
SMfcftSWtf*a6»4>'SrS«ffi2 6*qKjK$it-r^4. £<0 
•S2 6ttDRAMttJJt4HS«fflt«S«3<l4. * 
HltW^>f»t*^"7Xl3tt. ^^iSt'X-7XJ13@ 
m i DRAMffimz}5V$>* J rJ'<i'?$ffi&t&tzlt>, 

30 r 1 1 j (27 .< -^HH-ftv-y nyis i 0 2 X' 

obh „ 

[0042] Z<7)£ 0 tc^mWttZ&h DRAMIi, &. 
TCDXolZlXWmt&ZttfXZh. -ftchh. & 
■f. piy'J^ylliii;. mtli S i NS-fflv^S 

-ft^y^yii iz&fcth. z<ny i-/vm\l> <j 

3y«i i<o±t % fSiiUc^atcioTy-'fiSfx-e 

^y ^y a yKt'commfafrbKin^ 6 Sr^-r 

<^V^ N7y^^^tHIKcoy-N«fig2 5i:7- 

FH£Jftfct K^y 3y^24 (^"-hiffi 

***«L,Ty-MIffi2 5t»jSt-S. ;«y-M 
ft 2 5 £ V * ? t L T A s ft f 9) n ffM ^ y ^ ?± A t 

sti4, 5m&i. zvyi.t.zmmmmx'bmiki' 
y ; yz.?mm®!&w-v Miwc»asn6«ffiii. in 

»11 5£H?ILTS i AOT^SrL^A^XAVy^ 
50 ^*tc«kyJtflfi-|)wi:(cJ;r)fi*)ixS„ icoioftD 
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RAM0JS&mt. #3f«JfciS§DRAMH#6*;*'>c9 
[0 04 3] Z0)£ilZ*milZ&&1r4mVA-?AJS 

J: t/WfilS-CfiiWrlgfttt 
*#t*iWWt*R (SWWer =56) ZmfcthZ 

t&twimz, mmm^Zimt^ixiru-i-m^ 

[ 0 0 4 4 ] $rfc, *»«tt±aLfc«*fl*0*tKS 
[0045] 

3 vS^i fcliK-ffcv 'J n V & t' y n y^gcoUffl 

A Mt'x-?zm$: D R AMO* -w^? t Lzm^ii 
(i\ h U >"^!,ft b \ 4ix 9 ■•/ .712&i:'<7)J: 3 ^Ji^ 
»3tXSS:^^< 1 1 . 71/- ^f)«*Srfl|Jttj Jtf 

[EIfficoffi#=5rlii0^] 

mx'h *). ( a ) y a y^fchtgg-fbt'xv^iiSr 

»ftt*UWR9!**U. ( B ) tt»fl:f *v*Ji£# 

[13 ] **BH<0-SaiMfc:fiR4^'f»lfX'7^«sa 

W$J£tf7 6 O^cO^rciFMUci $ WXHUffifEatr 
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[14 3 *^BJ<?)-|IWJ(C^|,ir-fKf'XVX«^a 
«ffl£# { 7 8 CC^frT'^L^t ZWXfflslftmZ- 

[15] * JWBO-IOSWfcffi l> ^ -f K fx -? xs £ a 

«SS#8 0 0"Cc0^frT'^L^i: #£7)X^|l]Jffl-C 

[16] *^^-H»J(^|.^Rh'XVXlSra 
««fW&&*8 2 OT^tt-CJBift Ufci Swx«igprH"C 

10 [17] * JMB<offioilttWt:ffi S ¥S f*g 1 5- jp t Iffi 

®1T'£>&. 

[18] *^Bfl<0$^t:fl!l<?)^ifefi«JKf*i. J j i 3li*gS$: 
^•fKSlT'^)^. 

[19] *wr<f>% hic^mmmiz&h^mwmw.* 

[110] *«W<0S 4&ffi^tfcffl£ffi*¥*#igl 
[11 1 3 ^%"^)$<>lcffi(?)9lttffl(cffi&¥«fl^K 
20 [112] *#5!0>;5 6£ft^ftffl(cffi£*|3|ft£ai 

[ii 33 mmfacow8-Ei,ztt-t& j it%p<nmm^ 

[11 4 3 «8^f81tt£ffllVft^»$ettRAM£^ 
■fBrBHT'**. 

[115 3 t^co&f8Sft:fcJ:t/&JB£ffi«DlBrffiflfiifc 
«Mit*I«Bfltl)lt'J>l)., 

[116 3 ( A ) (ii/ >J 3 >m&£kt *4 & fx vxjg 
S<0JSafllJiOS*ar. y N ^t^MI. ( B ) ii^r 

[ff-^M 
1 
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7 



'iti/VziyJg (y!J3y^l) 



1 6--IWt«JlfiWHl 

19. 2 1. 22, 2 3 
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